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TASK  ASSIGNMENT 


Advancements  in  microminaturi zat ion  of  avionics  has  resulted  in  the 
development  of  a  “dwarf"  sonobuoy,  one  third  the  length  of  the  “A"  size 
configuration  (36  +  0. 125/-0. 1 875  inches);  the  diameter  (**.875  +  0/-0.125 
inches)  remaining  constant.  In  support  of  this  accomplishment,  the  task 
of  developing  the  production  design  of  a  Single  Launch  Dwarf  Sonobuoy 
Launcher  System  (SL/DSLC)  has  been  directed  to  this  command.  Three  de¬ 
sign  parameters  were  specified  with  the  task  assignment: 

First,  the  system  must  utilize  a  Cartridge  Activator  Device  (CAD) 
for  fire  power. 

Second,  the  system  must  enable  dwarf  sonobuoy  deployment  from 
current  deployment  aircraft  without  retrofit  of  their  on-board 
"A"  size  deployment  equipment  and/or  the  aircraft's  airframe. 

Third,  that  the  deployment  aircrafts  to  be  interfaced  with 
include  the  P3C,  S3A,  LAMPS  Mark  I,  LAMPS  Mark  III,  and  with 
the  use  of  the  TACAIR  POD,  the  A6  and  A7. 

On  an  independent  basis,  two  codes  were  tasked  under  reference  (a) 
with  this  assignment.  Naval  Air  Development  Center  (NADC)  606 1 3  (Materials 
Engineering  Section,  Aero  Materials  Laboratory,  Aircraft  and  Crew  Systems 
Technology  Directorate  (ACSTD)  and  NADC  6013  (Aero  Mechanics  Design 
Branch,  Design  Integration  Division,  ACSTD).  This  report  documents,  in 
summary  form,  the  NADC  606 1 3  effort,  and  its  results.  The  6013  effort  is 
reported  under  reference  (b). 

APPROACH 

The  initial  effort  implemented  in  this  task  assignment  was  a  system 
design  study  and  analysis,  to  identify  a  system  design  concept  that  would 
be  compatible  with  NAVAIR  (AIR-250)  design  parameters,  be  viable  and  cost 
effective.  Within  a  short  time,  two  alternatives  became  evident,  each 
requiring  containment  of  the  dwarf  sonobuoy  in  a  Dwarf  Sonobuoy  Launcher 
Container  (DSIC).  One  approach,  see  Figure  1,  was  connecting  a  DSLC 
(housing  the  dwarf  sonobuoy)  with  an  "extender",  with  a  CAD  protruding 
from  the  end  opposite  the  DSLC,  for  interface  with  the  breech  in  the  "A" 
size  launch  chute  in  the  deployment  aircraft.  The  other  possibility. 
Figure  2,  was  positioning  the  CAD  in  the  breech  of  the  DSLC  utilizing  an 
"extender"  with  a  cable  housed  in  it,  to  connect  the  CAD  with  a  "CAD 
shaped  projection"  at  the  opposite  end,  that  could  be  inserted  into  the 
breech  of  the  "A"  size  launch  chute  in  a  deployment  aircraft.  The  system 
with  the  CAD  located  in  the  extender  at  the  launch  chute's  breech  end  was 
identified  as  the  "Top  Firing"  Single  Launch  Dwarf  Sonobuoy  Luancher 
System  (TF-SL/DSLS) ;  the  other,  the  "Bottom  Firing"  (BF-SL/DSLS) .  A 
trade  off  analysis  followed  the  preceeding  effort  in  an  attempt  to  deter¬ 
mine  which  design  would  be  of  least  risk  and  the  most  efficient,  in  fleet 
operations. 
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It  was  decided  that  both  design  concepts  had  merit,  were  feasible, 
practical,  and  cost  effective,  and  that  choice  of  using  one  or  both  would 
require  fleet/user  input.  The  design  of  both  the  top  and  firing  were 
therefore  given  the  go-ahead,  with  the  choice  of  use  of  one  design  or 
both  for  fleet  operations  resulting  from  a  forthcoming  fleet  decision, 
based  on  performance  on  post-first  article  fleet  evaluations. 

PROTOTYPE  DEVELOPMENT 


SYSTEM  DESIGNS 

Prototypes  of  both  the  top  firing  and  bottom  firing  systems,  devel¬ 
oped  by  NADC  60613,  are  illustrated  by  Figures  1  and  2,  each  consisting 
of  a  DSLC  and  a  DSLC  extender.  In  both  systems,  a  polyethylene  cushion, 
positioned  at  the  DSLC  end  of  the  extender  (Figure  3),  provides  a  vibra¬ 
tion/shock  absorber  and  in  the  case  of  the  top  firing  is  utilized  as  a 
gas  seal.  The  top  firing  system  has  a  "lug  locking"  design  built  into  the 
breech  and  muzzle  end  of  its  extender,  enabling  the  extender  to  be  locked 
into  the  DSLC,  and  then  as  a  total  system,  locked  into  the  launch  chute 
of  a  deployment  aircraft  by  the  conventional  aircraft  latch  detent.  The 
bottom  firing  system  is  designed  with  a  dual  locking  rod  system.  It  can 
be  used  to  lock  the  extender  to  the  DSLC,  for  insertion  of  the  two  as  a 
system,  and  then  into  the  launch  chute;  or  the  extender  can  be  inserted 
and  locked  into  a  launch  chute  by  itself  with  the  DSLC  inserted  into  the 
chute  and  assembled  to  the  extender  as  a  second  step  in  the  installation 
process.  With  both  these  systems,  the  extender  has  the  capability  of 
being  fired  100  times. 

The  top  firing  system  (Figure  1)  enables  dwarf  sonobuoy  launching 
from  ail  current  deployment  aircraft  and  the  TACAIR  Pod,  without  retrofit 
of  on-board  launching  equipment  and/or  airframe.  When  the  TF-SL/DSLS  is 
used  in  the  LAMPS  Mark  III,  which  houses  a  pneumatic  launch  equipment 
system,  the  CAD  must  be  removed  from  the  DSLC  extender  breech  header. 
Pressurized  air  is  then  allowed  to  move  through  the  extender's  breech 
header,  tube,  and  muzzle  header,  through  the  DSLC's  breech  header,  to  dis¬ 
charge  the  encapsulated  dwarf  sonobuoy  from  the  DSLC. 

The  bottom  firing  (Figure  2)  enables  the  same  capability  with  all 
current  deployment  aircraft  as  does  the  top  firing,  with  exception  of  the 
LAMPS  Mark  III.  As  is  illustrated  by  Figure  2,  the  CAD  in  this  design  is 
inserted  into  the  breech  header  of  the  DSLC,  not  the  breech  header  of  the 
extender.  Discharge  from  the  CAD  impinges  directly  onto  the  top  of  the 
dwarf  sonobuoy,  and  does  not  go  through  the  extender.  The  electrical 
impulse  that  detonates  the  CAD  comes  down  through  the  extender  tube  through 
a  cable,  from  a  "CAD  shaped"  protrusion  projecting  out  from  the  extender's 
breech  header ,  which  inserts  into  the  "A"  size  launch  chute  CAD  receptacle 
in  the  aircraft.  The  "CAD  shaped"  protrusion  in  the  BF-SL/DSLS  extender's 
breech  header  is  not  removable,  as  is  the  CAD  in  the  top  firing  system. 

As  a  result,  the  bottom  firing  system  is  not  adaptable  to  the  LAMPS  Mark 
III  launch  equipment  system.  With  additional  engineering  time  and  effort, 
it  may  be  possible  that  this  lack  of  interface  with  the  LAMPS  Mark  III 
could  be  eliminated. 
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Dwarf  sonobuoy  deployment  with  a  top  firing  launcher  system  requires 
a  four  step  reloading  operation-  The  total  system,  extender  and  empty 
DSLC,  must  be  removed  from  the  aircraft  launch  chute.  The  discharged  CAD 
in  the  extender's  breech  header  must  be  replaced  with  a  new  one.  The 
emptied  DSLC  must  be  detached  from  the  extender  and  replaced  with  a  dwarf 
sonohuoy  loaded  DSLC.  The  combined  extender/DSLC  assembly  or  system  is 
then  loaded  into  the  launch  chute  of  the  deployment  aircraft.  The  bottom 
firing  launcher  system  requires  a  two  step  operation  after  the  extender 
has  been  installed  and  locked  into  the  aircraft  launch  chute.  It  stays  in 
place  for  the  one  hundred  launch  life.  The  two  step  operation  consists 
of  removing  the  discharged  DSLC  and  replacing  it  with  a  fresh  CAD  and 
dwarf  sonobuoy  loaded  DSLC. 

PROTOTYPE  SAMPLES 

Ten  prototype  samples  of  each  system  design,  top  and  bottom  firing, 
were  machined  and  assembled  in  the  NADC  Model  Shop,  two  of  each  of  five 
candidate  materials.  The  materials  included  ABS  (Acrylonitrile-Butadiene- 
Styrene),  CB  (Cellulose-Butyrate),  Noryl ,  HDPE  (High  Density  Polyethylene), 
and  nylon.  Though  ABS  was  considered  the  prime  material  for  production 
as  well  as  prototype  systems  based  on  past  experiences,  the  decision  was 
made  that  selection  based  on  actual  ground  and  flight  test  results  was 
worth  the  additional  effort  and  cost.  Alternative  material  candidate 
selection  was  based  on  an  in  depth  material  survey  and  evaluation.  A  copy 
of  the  report  on  this  study  is  included  in  this  report  as  Appendix  A. 

As  illustrated  by  Figure  1,  the  top  firing  prototype  system  is  an 
assembly  of  an  extender  and  a  DSLC.  The  extender  is  an  assembly  of  two 
headers,  a  breech  and  a  muzzle  header,  connected  with  an  extender  tube. 

The  DSLC  is  an  assembly  of  the  breech  of  a  LAU-10A/A  and  a  muzzle  end  of 
a  LAU-lll/A  SLC.  As  described  previously,  when  the  CAD  installed  in  the 
breech  header  is  detonated,  gas  flows  through  the  extender  tube,  the 
extender  muzzle  header,  and  then  the  DSLC  breech  header,  on  to  the  breech 
end  of  the  DSLC  encapsulated  dwarf  sonobuoy,  to  deployment.  A  polyethy¬ 
lene  foam  cushion  attached  to  an  extension  of  the  extender  tube  provides 
the  gas  seal  between  the  extender's  muzzle  header  and  the  DSLC's  breech 
header.  The  conical  foam  cushion  is  also  used  as  a  compression  spring  for 
the  lug  locking  design  built  into  the  extender  muzzle  header/DSLC  breech 
header  interface. 

The  bottom  firing  system,  illustrated  by  Figure  2,  is  also  an  extender/ 
DSLC  assembly,  however,  not  as  simplified  as  the  top  firing  system.  The 
bottom  firing  extender  is  an  assembly  of  a  breech  header  with  a  CAD  shaped 
protrusion  that  interfaces  with  the  CAD  receptacle  in  the  breech  of  an 
aircraft  "A"  size  launch  chute,  an  extender  tube,  a  muzzle  header  with  a 
CAD  receptacle  in  it  to  receive  the  CAD  positioned  in  the  breech  header 
of  the  DSLC  (for  bottom  firing  discharge),  a  dual  locking  rod  assembly,  an 
extender  handle  used  to  house  the  dual  rod  locking  assembly,  and  a  cable 
assembly  housed  in  the  extender  tube,  electrically  connecting  the  breech 
end  of  the  extender  with  the  CAD  receptacle  in  the  muzzle  header.  A  poly¬ 
ethylene  foam  cushion  secured  in  the  muzzle  header  of  the  extender,  is 
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used  to  promote  alignment  in  the  assembly  of  the  extender  and  DSLC,  and 
absorb  environmental  shock  and  vibration  during  system  storage,  loading, 
unloading,  and  launch  firings. 

In  developing  the  drawings  from  which  the  prototypes  components  were 
machined  and  assembled,  every  effort  was  made  to  make  them  as  clear  and  as 
comprehensive  as  possible,  not  only  for  model  shop  effort  alone,  but  also 
to  minimize  the  effort  that  would  be  required  to  produce  production  draw¬ 
ings  further  along  in  the  program.  Appendix  B  lists  the  drawings  used  to 
design,  machine,  and  assemble  both  the  top  and  bottom  firing  prototype 
systems,  and  prototype  refurbishing  kit  components. 

TEST  PLAN  AND  RESULTS 

The  test  plan  developed  for  prototype  testing  was  designed  and  imple¬ 
mented  with  three  objectives  in  mind:  to  test  the  integrity  of  the  top 
and  bottom  system  designs  on  an  individual  basis;  to  compare  the  two  sys¬ 
tems  on  a  reliability  and  operability  basis;  and  third,  to  acquire  data 
on  the  durability  of  the  system  as  a  function  of  the  candidate  materials 
used  to  make  them.  The  following  tests  were  included  in  the  test  plan  to 
accomplish  these  objectives: 

o  A  form  and  fit  test  in  the  launcher  equipment  of  each  of  the 
current  deployment  aircraft,  except  the  bottom  firing  system 
in  the  LAMPS  Mark  111  (the  system  and  the  launcher  equipment 
do  not  interface,  as  explained  previously  in  the  System 
Design  section). 

o  Ground  firings  at  ambient. -65  +  2°F,  and  160  +  2°F. 

o  Ground  shock,  vibration,  and  impact  tests. 

o  Discharge  force  analysis. 

o  Flight  test  firings  from  the  P3C,  S3A,  and  LAMPS  Mark  I  and 
III. 

The  following  facilities  were  used  in  implementing  the  test  plan: 
NADC,  Warminster;  NWSC,  Crane,  Indiana;  NOS,  Indian  Head,  Maryland; 
Sikorsky  Aircraft  Company,  Stratford,  Connecticut;  NAS,  Lakehurst,  New 
Jersey;  and  NADC,  Kev  West,  Florida. 

The  bottom  line  results  of  the  testing  effort  were  that  both  systems 
are  viable,  are  reliable,  and  have  different  operational  advantages,  and 
that  ABS  is  the  material  to  be  specified  for  the  production  systems. 
Appendix  C  documents  the  test  program's  test  methods,  equipment,  and  re¬ 
sults  in  detai 1 . 


PRODUCTION  SYSTEMS 

SYSTEM  DESIGNS 

In  the  development  of  the  production  system  designs  of  both  the  top 
and  bottom  firing  systems,  full  advantage  was  taken  of  the  fact  that 
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interface  with  existing  parts  and  their  dimensions,  used  to  make  the 
prototypes  was  not  a  design  parameter.  As  a  result,  the  following  design 
improvements  were  designed  into  the  production  versions: 

o  All  dimensions  that  are  directly  involved  in  interface  between 
the  OSLS's  and  the  breech  and  muzzle  ends  of  the  launch  chutes 
of  deployment  aircraft,  in  which  they  are  loaded,  as  well  as 
interface  between  the  DSLC  and  the  DSLC  extender,  were  care¬ 
fully  analyzed  and  then  restructured  dimensionally  and  tol¬ 
erance  wise,  optimizing  the  real  world  interface  relationship, 
and  compliance  with  reference  (c)  requi rements. 

o  The  top  firing  DSLC  extender  was  designed  a  two  part  assembly 
(extender  and  muzzle-end  cushion),  the  prototype  being  a  four 
part  assembly  (two  headers, an  extender  tube,  and  muzzle  end 
cushion);  the  bottom  firing  DSLC  extender,  a  two  part  assembly 
(extender  and  muzzle-end  cushion),  from  the  prototype's  five 
part  assembly  (two  headers,  extender  tube,  handle  and  muzzle 
end  cushion) . 

o  Both  DSLC's  utilize  a  one  part  design  compared  to  the  proto¬ 
types  two  part  assemblies  (a  breech  header  and  muzzle  end 
tube  section), 

o  The  bottom  firing  DSLS  prototype  cable  assembly,  used  to  con¬ 
nect  the  CAD  receptacle  in  its  muzzle  header,  with  the  CAD¬ 
shaped  "protrusion"  in  the  breech  header,  was  replaced  with  a 
well  designed  cable  assembly  developed,  with  the  assistance 
of  the  Raychem  Corporation,  of  Menlo  Park,  California. 

o  ABS  was  specified  as  the  material  of  which  both  extenders  and 
DSLC's,  of  both  top  and  bottom  firing  systems,  are  to  be 
molded. 

In  the  design  of  the  injection  molding  tooling  of  the  bottom  firing 
system,  one  other  improvement  may  develop,  it  being  a  molded-in  CAD 
receptacle  in  the  muzzle  header,  in  place  of  Lockheed  CAD  receptacle, 
last  priced  at  $108  each. 

To  provide  the  most  practical  injection  mold  tooling  to  accomplish 
an  economical  and  structurally  sound  system,  design  reviews  are  still 
being  conducted  with  the  contractors  on  the  systems  assembly  technique. 

Appendix  D  lists  the  drawings  of  both  production  system  designs  and 
the  production  designed  refurbishing  kit.  The  production  design  of  the 
bottom  firing  system  was  accomplished  with  twelve  drawings;  the  top  firing 
system,  with  four;  and  the  refurbishing  kit,  with  seven. 

FIRST  ARTICLE/POST  FIRST  ARTICLE  CONTRACTS 

On  31  December  1980,  firm  fixed  price  contracts  were  let  for  the 
manufacture  of  production  injection  mold  tooling,  thirty  first  article 
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systems,  and  two  hundred  and  fifty  post-first  article  systems  of  the  NADC 
60613  top  firing  and  bottom  firing  designs,  and  the  NADC  6013  top  firing 
system.  Based  on  price  and  response  to  the  technical  requirements  of  the 
I  F  B ,  three  contracts  were  let,  one  to  each  of  three  contractors.  A  con¬ 
tract  for  the  manufacture  of  injection  molding  tooling,  thirty  first 
article,  and  two  hundred  and  fifty  post-first  article  of  the  NADC  606 1 3 
t  top  firing  DSLS  and  an  NADC  6013  top  firing  system  extenders  was  let  to 
the  O'Sullivan  Corporation,  Winchester,  Virginia.  A  contract  for  the 
same  items  of  the  NADC  606 1 3  bottom  firing  system  extender  was  let  to 
Plastik,  Plastics  Industry  Services,  Northridge,  California.  A  contract 
for  the  manufacture  of  injection  molding  tooling,  thirty  first  articles, 
and  two  hundred  and  fifty  post  first  articles  of  the  NADC  60613  top  firing 
and  bottom  firing  DSLC,  and  the  NADC  6013  top  firing  DSLC,  was  let  to 
Manton  Industries,  Manton,  Michigan.  Delivery  of  the  first  article  exten¬ 
ders  of  the  top  firing  systems  (the  60613  and  6013  designs)  are  scheduled 
for  19  June  1981;  the  first  article  extenders  of  the  60613  bottom  firing 
system,  13  July  1981;  and  the  first  article  DSLC's  of  all  three  system  de¬ 
signs,  19  August  1981.  Thirty  days  after  notification  of  the  completion  of 
First  Article  Tests,  delivery  of  the  post-first  articles  are  due  for  fleet 
tests.  The  delivery  of  the  post-first  articles  is  contingent  upon  whether 
or  not  modification  to  the  first  article  conf iguration  and  therefore  the 
injection  molding  tooling  are  required  based  on  the  results  of  first  article 
ground  and  flight  tests.  References  (d) ,  (e)  and  (f)  are  the  contracts 
let  to  the  O'Sullivan  Corporation,  Plastik,  Plastic  Industry  Services,  and 
Manton  Industries,  respectively. 

FIRST  ARTICLE  GROUND  AND  FLIGHT  TEST  PLAN 

Ground  tests  of  first  articles  are  scheduled  to  begin  two  weeks 
following  delivery  of  the  DSLC's  19  August  1981,  from  Manton  Industries, 
Manton,  Michigan.  Within  the  two  weeks  between  19  Auaust  and  1  September, 
the  inspection  of  all  the  delivered  first  articles,  bottom  and  top  firing 
extenders  and  DSLC's,  will  be  completed,  assembled  on  a  system  basis, 
packaged,  and  delivered  to  the  performing  test  facilities.  The  test 
facilities  that  are  to  participate  in  the  ground  test  program  are  NWSC, 
Crane,  Indiana;  Dayton  T.  Brown,  Stratford,  Connecticut;  NOS,  Indian 
Head,  Maryland;  and  NADC,  Warminster  in  accordance  with  the  following  task 
schedule,  and  Appendix  E,  Ground  Test  Plans: 

Faci  1  i  ty  _ Assignment _ 

NWSC  Inspection,  transportation  vibra 

tion,  Artie  Group,  and  Tropic 
Group,  in  accordance  with  test 
plan  (Modified  M I L-L-81 745A(AS) ) 

Dayton  T.  Brown  Simulated  catapault  and  arresting  E-9,  10,  and  11 

(shock)  tests 

NOS  -65  +  2°F  and  +160  +  2°F  ground  E-12 

f i rings 

NADC  Arrested  landing  shock,  tip  over,  E—  1 3 •  and  1A 

and  ambient  ground  firings 


_ Append i x _ 

E-2 ,  3,  5,  6,  7, 

and  8 
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First  article  ground  testing  is  scheduled  for  completion  by  16  October 
1981,  The  first  article  flight  tests  are  to  begin  upon  the  completion  of 
all  ground  testing.  The  first  article  flight  test  plan,  however,  is  in 
the  process  of  development,  and  is  not  included  in  this  report.  However, 
it  is  anticipated  that  all  designs  will  be  launched, in  flight,  from  the 
P~3C,  S-3A,  LAMPS  I,  LAMPS  III'  and  TACAIR  Pod  within  a  month  of  successful 
completion  of  first  article  ground  test, 

POST  FIRST  ARTICLE  FLEET  TEST  PLAN 

Definition  and  the  schedule  of  tests  to  be  performed  in  the  post-first 
article  fleet  test  program  are  in  the  process  of  development.  At  such  time 
that  the  plan  is  completed,  it  will  be  issued  by  the  NADC/DSLS  Project 
Management  Office,  NADC  Code  3QA2, 

CONCLUSIONS  ANO  RECOMMENDATIONS 

There  are  significant  differences  in  the  attributes  of  both  the  top 
and  bottom  system  design  concepts.  Top  firing  system  prototypes,  both  the 
NADC  60613  and  NADC  6q 1 3  design,  and  the  NADC  60613  bottom  firing  design 
have  endured  extensive  ground  and  flight  tests  successfully.  The  only 
conclusion  and  recommendation  that  can  be  drawn  from  the  effort  implemented 
to  date,  is  that  the  choice  is  that  of  fleet  personnel,  as  to  which  system  or 
combination  of  systems  will  serve  their  purpose  efficiently  and  cost  effec¬ 
tively,  based  on  the  results  that  will  be  experienced  in  the  fleet  test  program. 
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FIGURE  1.  NADC  60613  Top  Firing-Single  Launch/Dwarf  Sonobuoy  Launcher  Syaten  (TF-SL/DSLS) 
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FIGURE  3.  NADC  60613  Top  and  Bottom  Firing  SL/DSLS  Extenders  and  DSLC(S) 
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NAVAL  AIR  DEVELOPMENT  CENTER 
Aircraft  and  Crew  Systems  Technology  Directorate 
Warminster,  Pennsylvania  18974 


6061 

13  Mar  80 

Updated  12  May  1981 


WEIGHT/COST  ANALYSIS  -  DWARF  LAUNCHER  ASSEMBLY 


1.  A  weight/cost  analysis  study  has  been  conducted  on  the  Dwarf  launching  system 
which  consisted  of: 

a.  Material  analysis 

b.  Material  costs 

c.  Material  weight 

d.  Processing  costs 

e.  Cost  of  current  production  parts 

f.  Past  performance 

2.  The  philosophy  used  in  materials  selection  is  to  use  materials  that  have  per¬ 
formed  satisfactorily  in  the  expected  environments,  or  those  that  have  similar  or 
better  capabilities.  There  will  be  no  significant  change  in  the  Sonobuoy  Launcher 
Container  (SLC)  material: 

a.  Polyethylene  cushion  rings 

b.  Polypropylene  obturator 

c.  Acrylonitrile,  butadiene,  Styrene  (ABS)  Breakout  Cap 

d.  Polysulfone  breakout  cap  shear  pins 

e.  ABS  molded  tube  assembly 

The  sonobuoy  launcher  extender  (SLEx)  will  be  manufactured  for  test  evaluation  from: 

f.  ABS 

g.  Cellulose  Butyrate 

h.  Polyanylene  ether 

i.  Polyethylene 

j.  Nylon 

These  materials  (f  through  j)  were  selected  in  part  based  on  the  physical  characs 
teristics  depicted  in  attachment  (1) .  The  NADC  recommended  SLC  materials  (a  through 
e)  have  been  used  successfully  for  8  years  for  launching  sonobuoys  and  no  advantage 
is  seen  in  changing  for  this  program. 

3.  MIL-L-81745A  requires  that  the  SLC  weight,  less  CAD,  store  and  external  items, 
shall  not  exceed  7  lbs.  It  is  intended  to  keep  the  combined  SLC  and  SLEX  weight 
equivalent  to  the  LAU  111/A.  In  this  regard  the  SLC  and  SLEx  CAD  fired  at  top  will 
be  equivalent  to  LAU  111/A,  but  because  of  the  additional  hardware,  the  SLC  and 
SLEx  CAD  fired  at  bottom  the  combined  weight  could  be  as  high  as  two  pounds  heavier 
than  the  LAU  111/A.  However,  because  of  the  Dwarf  Sonobuoy  weight,  the  whole  system 
will  still  be  at  least  5  pounds  lighter  than  a  loaded  LAU  111/A. 
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4.  As  a  "rule  of  thumb"  it  has  been  determined  that  to  estimate  costs  for  plastic 
injection  molded  launcher  assemblies,  the  material  cost  should  be  multiplied  by  2.5 
As  an  example,  it  has  been  learned  that  Magnavox  pays  between  $10.50  and  $11.25 
for  the  LAU  111/A.  A  "rule  of  thumb"  estimate  by  NADC  would  be  $10.63  (4.62  lb  x 
.92  $/lb  x  2.5).  Using  this  same  technique,  the  worst  case  SLC/SLEx  (CAD  fired  at 
bottom  -  most  expensive  material)  would  be  $31.28  and  the  best  case  SLC/SLEx  (CAD 
fired  at  top  -  less  expensive  material)  would  be  $9.31.  Over  the  life  of  the 
SLEx  (100  firings)  the  cost  per  shot  would  be  (excluding  CAD  costs)  : 

a.  LAU  111/A  -  $10.63  -  NO 

b.  Worst  case  SLC/SLEx  -  $7.94 

c.  Best  case  SLC/SLEx  -  $6.45 

As  in  the  case  of  the  LAU  111/A  the  cost  per  unit  for  the  SLC/SLEx  combination 
due  to  injection  mold  tooling  over  the  life  of  the  tooling  would  run  between 
$0.10  and  $0.36  per  SLC/SLEx  combination. 

5.  A  summary  of  the  previous  paragraphs  is  presented  as  follows: 


Configuration 

Weight 

Cost 

(Material 

LAU  111/A  (Production 

4.62# 

ABS* 

$10.63 

Nylon 

Dwarf  SLC  (Plastic) 

2.05# 

$  6.43 

-  $7.71 

SLEX/CAD  Top  (Plastic) 

2.65# 

$2.85 

-  $8.88 

SLEx/CAD  Bottom  (Plastic) 

4.05# 

$14.35 

-  $23.57 

S LEx/Top  (Aluminum) 

5.4# 

$138.75 

The  Dwarf  SLC  costs  were  modified  from  the  2.5  factor  because 
it  was  found  that  the  ABS  tube  portion  cost  approximately  $7. 

Therefore,  the  breakout  cap,  obturator,  etc.  is  being  priced 
for  this  study  at  $3.63.  Adjusting  the  $7  figure  for  a  shorter 
length  and  adding  the  $3.63  gives  the  cost  for  the  Dwarf  SLC 
used  for  this  study.  Also,  the  SLEX. /CAD  Bottom  will  need 
additional  hardware  to  funnel  aircraft  activation  pulses  and 
ground  through  the  SLEx  to  the  SLC.  The  NADC  designer  has  been 
directed  to  meet  a  target  cost  per  unit  of  $75  to  provide  the 
same  capability.  Therefore,  the  SLEx/CAD  Bottom  has  a  *$75 
figure  added  after  applying  the  2.5  factor.  Aluminum  costs 
are  presented  for  comparison  only  and  no  effort  will  be 
expended  to  provide  a  configuration  from  aluminum.  However, 
even  if  aluminum  were  required  a  total  cost  of  only  $9.10  per 
firing  would  result  which  is  cheaper  than  present  A-size.  Adding 
the  hardware  cost  ($75)  to  the  bottom  firing  cost  $31. 2s5  the  cost 
per  firing  would  be  $8.70*. 

Also,  a  synopsis  on  the  materials  to  be  evaluated  is  offered  (see  attachment  for 

more  detai 1 ) : 


*  updated  12  May  1981 
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Materia  1 


Reason  for  Selection 


Cost/ lb 


Acrylonitrile,  Butadiene 

Styrene  (ABS) 

Past  performance 

$  0.92 

Cellulose  Butyrate 

30%  to  40%  non-petro  chemical 
less  tough  than  ABS 

0.97 

Polyanylene  Ether 

Equivalent  or  tougher  than  ABS 

1.15 

Polyethylene 

Economical;  less  tough  than  ABS 

0.43 

Nylon 

Moderately  tougher  than  ABS 

1.34 

All  material  costs  are  constantly  rising 

The  ABS  material  has  performed  successfully  in  the  SLC  con¬ 
figuration  and  because  of  the  latitude  for  increasing  the 
structural  capability  allowed  by  the  SLEx/CAD  Bottom  con¬ 
figuration,  the  ABS  should  be  more  than  adequate.  This 
same  reasoning,  coupled  with  economics,  is  why  less  tougher 
materials  are  being  considered.  In  the  case  of  cellulose 
butyrate,  the  fact  that  a  percentage  of  the  compound  is  made 
from  wood  derivatives  rather  than  oil  makes  it  an  attractive 
consideration.  The  use  of  a  tougher  material,  nylon,  could 
provide  a  SLEx  of  a  lesser  weight. 

Some  of  the  materials  noted  above  are  strictly  for  extrusion  processes,  which  is 
the  process  needed  for  the  prototype  manufacturer.  All  successful  materials  will 
be  acquired  in  injection  mold  grades  for  molding  of  first  article  test  samples. 
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DWARF  LAUNCHER  SYSTEM 


*"A"  Size  ABS  Tube  =  $7 

Dwarf  .4  length  of  "A"  Size:$2.80  for  ABS  Dwarf  Tube 
For  Nylon  2.80  x  1 . 3^/- 92  =  $4.08 


NADC-81 1 39-60 


DWARF  SLC/SLEx  ESTIMATE  COSTS 


Configuration 

Weight 

Cost  (Matl  Dependent) 

LAU  111/A 

A.  62# 

SI  0.63 

DWARF  SLC 

2.05# 

$7-  1 3  -  $8.73 

SLEx/Top  (Plastic) 

2.65# 

$6.10  -  $8.88 

SLEx/Bottom 

A.  05# 

$19.32  -  $23.57 

SLEx/Top  (Alum) 

5. A# 

$138.75 

Material 

Re  for  Selection 

Cost/Lb 

ABS 

Past  Performance 

0.92 

Cellulose  Butyrate 

30  to  A0%  non  petrochemical 

0.97 

Polyanylene  ether 

Equivalent  or  tougher  than  ABS 

J.  15 

Polyethylene 

Econonical;  less  tough  than  ABS 

0.  A3 

Nylon 

Moderately  tougher  than  ABS 

1.3A 

All  material  cost  are  constantly  rising. 
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APPENDIX  B 
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DRAWING  LISTS  -  PROTOTYPE  SYSTEMS 


Top  F i ring 

SL/DSLS 

ES  100 

Top  Firing  Dwarf  Sonobuoy  Launcher  System 

101 

Extender,  TF-SL/DSLS 

102 

Header,  Fixed  Breech 

103 

Tube,  Extender 

104 

Header,  DSLC 

105 

Cushion,  DSLC  Header 

ES  300 

Top  Firing  DSLC 

301 

Breech  Cap 

302 

Container  Tube 

Bottom  Firing  SL/DSLS 

ES  200 

Bottom  Firing  Dwarf  Sonobuoy  Launcher  System 

201 

Extender,  BF-SL/DSLS 

202 

Header,  Fixed  Breech 

203 

Tube,  Extender 

204 

Header,  DSLC 

205 

Handle,  Extender 

206 

Contact  Terminals 

207 

Twi sted  Wi re  Cable 

208 

Cap  Receptacle 

209 

Cushion,  DSLC  Header 

210 

Dual  Locking  Nut 

21  1 

Rod,  Locking 

212 

Collar,  Grip 

213 

Col lar,  Locking 

214 

Collar,  Detent 

275AS109 

Cap  Assembly,  CAD 

ES  400 

Bottom  Fi ring  DSLC 

302 

Breech  Cap 

401 

Container  Tube 

Refurbishing  Kit 

ES  500 

Refurbishing  Kit 

501 

Support,  Breech  Cushion 

502 

Cushion  Breech 

503 

Obturator 

502-X 

Cushion,  Muzzle 

504 

Cord 

505 

Breakout  Cap 

506 

Lug,  Shear 

MS29513-154 

"0"  Ring,  Breakout  Cap 
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TECHNICAL  MEMORANDUM  NO.  ACSTD-TM-2069 
EVALUATION  TESTING  OF  MATERIALS  ENGINEERING  (60613) 
DWARF  SONOBUOY  EXTENDER  (SLEx)  SYSTEMS 
OF  4  FEBRUARY  1981 
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DEPARTMENT  OF  THE  NAVY 

NAVAL.  AIR  DEVELOPMENT  CENTER 

WARMINSTER,  PA  "  397  4 


Aircraft  and  Crew  Systems  Technology  Directorate 


Tecnnica!  Memorandum  No.  ACSTD-TM-2069  A  February  1 98 1 


EVALUATION  TESTING  OF  MATERIAL  ENGINEERING  (606 1 3) 
DWARF  S0N0BU0Y  EXTENDER  (SLEx)  SYSTEMS 


AIRTASK  NO.  A3705A90/001 C/0W0495AS01 


P  repa  red 


F.  T.  PERRY  - - 


t 
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ACSTD-TM-2069 


INTRODUCTION 

(1)  The  investigation  of  various  types  of  sonobuoy  launch  extenders 
(SLEX)  that  would  be  used  in  conjunction  with  the  proposed  shortened 

or  dwarf  type  sonobuoys  was  conducted  by  the  Aircraft  and  Crew  Systems 
Technology  Directorate  (ACSTD)  of  the  Naval  Air  Development  Center.  The 
use  of  these  extending  devices  would  permi t.  wi thout  aircraft  retrofit,  the 
deployment  of  the  shorter  sonobuoys  from  the  majority  of  the  systems  now 
in  operation  in  the  Navy. 

(2)  Also  investigated  were  a  variety  of  plastic  materials  that  were 
considered  to  have  the  required  capabilities  necessary  to  sustain  a 
maximum  service  life. 

Description  of  Test  Systems 

(1)  Two  types  of  sonobuoy  launch  extenders  (SLEx)  were  designed  to 
accomplish  the  ejection  of  the  dwarf  sonobuoy  from  the  dwarf  sonobuoy 
launch  containers  (OSLC) . 

(a)  Type  1  SLEx  Top  firing  (T/F)  Photo  No.  1 

(1)  In  this  design,  the  SLEx  T/F  is  adapted  to  the  DSLC 
using  a  locking  lug  on  the  breech  end  of  the  DSLC.  When  the  SLEx  T/F  is 
fitted  with  a  cartridge  initiator  (CAD), the  total  dwarf  launcher  assembly 
(DLA)  can  be  installed  in  all  types  of  ASW  aircraft  sonobuoy  deployment 
systems  that  currently  utilize  the  "A"  size  SLC. 

(2)  When  the  CAD  is  actuated,  the  discharge  force  passes 
through  a  center  tube  of  the  SLEx  that  is  secured  to  the  DSLC,  and  the  oressure 
ejects  the  sonobuoy.  In  this  design  the  DSLC  and  the  SLEx  are  assemoled 

as  one  unit  by  the  crewman  and  are  then  installed  in  the  aircrafts  launch¬ 
ing  system. 

(b)  Type  II  SLEx  Bottom  Firing  B/F  Photo  No.  2 

(1)  In  this  design  the  SLEx  B/F  can  be  fitted  into  the 
aircraft  launch  tube  where  it  would  remain.  This  would  permit  the  crew¬ 
man  to  assemble  a  series  of  DSLC's  with  CAD's  which  then  can  be  installed 
in  the  launching  tube  by  securing  the  DSLC  to  the  emplaced  SLEx;  however, 
it  would  be  necessary  to  have  an  empty  DSLC  remain  with  the  SLEx  B/F  in 
order  to  provide  DLA  structural  and  aircraft  heat  loss  integrity  for  the 
S3A  a  i  rcraf t. 

(2)  SLEx  B/F  deploy  the  dwarf  sonobuoys  using  a  CAD  that 
is  threaded  into  the  DSLC.  The  CAD  is  discharged  by  an  electric  signal 
from  the  aircraft  breech  chute  contact  through  the  SLEx. 

(3)  The  SLEx  B/F  can  be  also  used  as  a  single  unit  in 
that  the  DSLC  can  be  positioned  and  a  locking  rod  is  pivoted  which  secures 
the  two  halves  of  the  SLEx  and  the  DSLC  thus  forming  a  standard  "A"  size 
configuration.  It  is  to  be  noted  however  that  SLEx  cannot  be  utilized 

in  the  LAMPS  Mark  III  pneumatic  launching  system  as  presently  configured. 
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Description  of  the  Plastic  Types  Investigated 

(1)  Based  on  the  results  of  the  weight/cost  analysis  for  the  dwarf 
launcher  assembly  (DLA)  which  is  detailed  in  NADC  technical  memorandum 
6061  of  13  March  I98Q,  plastic  materials  of  five  (5)  types  were 
investigated  in  these  SLEx  evaluations. 

< 

Material  Types  Tested 


Mat  1 . 

Mfq.  Identification 

Manufacturer 

a. 

ABS 

Cycolac  Grade 

L 

3org-Warner 

b . 

CB 

47943  Tenite 

Eastman 

c. 

No  ry  1 

N190-N190 

General  Electric 

d. 

HOPE 

*35063 

Dow 

e. 

Nylon 

Zytel  42  6/6 

Dupont 

a. 

ABS: 

Aery  Ion i tr  i  1 e 

-  Butadiene  - 

Styrene 

b. 

C8: 

Cel  1 ulose-3utyrace 

d. 

HOPE: 

High  Density 

Polyethylene 

Description  of  Tests  Conducted 


(1)  Testing  of  the  T/F  and  B/F  SLEx  systems  are  detailed  in  the 
succeeding  text  and  Table  1.  The  investigational  program  covered  the 
fo  1  1  ow  i  ng  : 

a.  Firing  at  environmental  extremes 

b.  Shock/impact/vibrational  extremes 

c.  Discharge  force  analysis 

d.  Fit  and  form/test  firings  from  various  aircraft 

e.  Tip  over  testing  duplicating  field  usage 

(2)  Testing  was  conducted  at  the  following  facilities: 

a.  NWSC,  Crane,  Indiana 

b.  NADC,  Bldg.  t8Q,  Warminster,  Pennsylvania 

c.  NOS,  Indian  Head,  Maryland 

d.  Sikorsky  Aircraft  Company,  Stratford,  Connecticut 

e.  NAS,  Lakehurst,  New  Jersey 

f.  NADC,  Key  West,  Florida 

(3)  Description  of  Tests  and  Results 

a.  NWSC,  Crane,  Indiana  conducted  vibration/firing  evaluations 
of  the  ABS  pre-prototype  type  design  SLEx  T/F  and  B/F.  The  firing  test 
of  the  SLExT/F  was  conducted  using  the  NWSC  facility  (i.e.,  a  modified 
P 3 C  launching  system). 

(1)  Results  -  The  SLEx  T/F  and  B/F  units  comoleted  the 
testing  with  no  noticable  failure  or  physical  damage  except  as  noted  in 
Appendix  A  (A~3,  para.  3.b). 
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(2)  Complete  test  results  are  reported  in  NWSC  Report  - 
File  >3061  MS : PD  13260-31  Mar  1580,  Appendix  A,  (A-2). 

b.  Ambient  temperature  test  firings  were  conducted  at  NADC 
Bldg.  ?80  on  the  ABS  pre-prototype  SLEx  T/F-B/F  designs.  Total  firings 
80  each  T/F-B/F  at  +kO°F  to  +60°F. 

(1)  Results  -  no  failure. 

(2)  Complete  test  results  reported  in  NADC  memo  6061  of 
22  April  1980,  Appendix  A,  (A- 10). 

c.  Low  temperature  test  firings  were  conducted  at  NADC ,  Bldg. 

*80  on  ABS  pre-prototype  SLEx  T/F  B/F  designs.  Total  firings  10  eacn 
T/F-B/F  at  -65°F  +  2°F. 

(1)  Results  -  no  failure. 

(2)  Total  test  results  are  reported  in  NA0C  memo  6061- 
2  May  1980,  Appendix  A,  (A- 16). 

d.  S-3A/dwarf  launcher  assembly  (DLA)  fit  test  were  conducted 
at  NADC.  A  determination  of  the  loading  length  of  the  ABS  pre-prototype 
SLEx  T/r-B/F  units  was  conducted.  The  aircraft  launcher  chutes  which  were 
considered  to  have  the  least  ground  clearance  when  the  aircraft  is  flight 
ready  (i.e.,  fully  loaded  with  fuel)  were  designated. 

(1)  Results  -  fit  test  results  indicated  no  installation 

problems. 

(2)  Total  results  are  reported  in  NADC  memo  6061  of 
22  April  1980,  Appendix  A,  (A-12  to  A— 15)- 

e.  ABS  pre-prototype  SLEx  T/F  interface  to  the  LAMPS  Mark  III 
was  performed  at  the  Sikorsky  Aircraft  facility  in  Stratford,  Connecticut. 

A  determination  of  the  form  and  fit  and  the  test  firing  of  the  DLA 
utilizing  the  LAMPS  Mark  III  pneumatic  launch  system  was  conducted. 

(1)  Results  -  firings  indicated  there  was  no  proolem  in 
mounting  DLA  to  the  LAMPS  Mark  III. 

(2)  Total  report  of  results  are  detailed  in  Trip  Report 
F.  T.  Perry  of  6  June  1980,  Appendix  A>  ( A— 1 8 ) . 

f.  Instrumented  test  firings  at  ambient  temperature  +62°F  to  *67°F 
was  conducted  at  NADC,  Bldg.  80.  The  exit  veloci ty, barrel  pressure  and 
reactive  force  were  determined  on  the  A8S  pre  prototype  T/F-B/F  samples, 

total  firings  20:  10  T/F,  10  B/F. 

(1)  Results  -  The  DLA  indicated  no  failure  and  the  recorded 
findings  were  cons  is  tan t  with  existing  req ui remen ts. 

(2)  Total  test  results  are  reported  in  NADC  memo  of  10 
June  1980,  Appendix  A,  ( A— 1 9  to  A—  21). 
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g.  Test  firings  at  various  temperatures  were  conducted  at  NOS, 

Indian  Head,  Maryland  on  the  A8S  SLEx  T/F  pre-prototype  DLA.  A  total  of 
133  firings  at  the  following  temperatures  were  observed. 

33  cycles  at  -40°F 
33  cycles  at  -6S°F 

33  cycles  at  +  160  F 

34  cycles  at  ambient  temp,  approx.  +60  F 

4 

(1)  Note:  No  failures  reported,  however,  the  test  results 
are  incomplete  from  NOS,  Indian  Head,  Maryland. 

NOTE:  The  following  test  were  performed  on  SLEx  T/F-8/F  units  manufactured 

at  NAOC  to  the  requirements  of  the  prototype  drawings  using  the  material  j 

herein  1 i sted .  ~ 

h.  Ambient  temperature  firings  +72  to  78°F,  total  20:10  each  T/F  and 
B/F  were  performed  at  NAOC ,  Bldg.  480  on  the  following  materialand  SLEx  types: 

ABS  T/F-8/F 
CB  T/F- B/F 
NORYL  B/F 
HOPE  B/F 
Nylon  B/F 

(1)  Results  -  C8  ^A  T/F  and  CB  41  B/F  experienced  tube 
failure.  Other  material  types  indicated  no  failure  -  Photo  43. 

(2)  Reported  in  NAOC  memo  6061  of  8  August  1980,  Appendix 

A,  ( A—  22 ) . 

i.  Low  temperature  test  firings  of  prototype  sampies  were  conducted 
at  NAOC,  3uilding  :‘80.  Test  requirements  specified  that  OLA  were  to  be  condi¬ 
tioned  for  three  hours  at  -65°F  +  2  F  and  each  were  to  be  fired  for  10  cycles 
or  to  failure.  It  is  to  be  noted  per  Table  1  (i)  these  tests  were  initiated 
at  NOS,  Indian  Head,  M0  but  completed  at  MADC,  Building  -30. 

(1)  Results  -  CB  42  B/F  tube  broke,  Noryl  -1  3/F  one  lug 
chipped  at  the  DSLC  header  joint.  Other  samples  had  no  failures  - 
Photo  *3- 

(2)  Reported  in  NAOC  Memo  606!  -  23  August  1980,  Appendix 

A,  (A-23). 

j.  Taped  break  out  cap  firings  as  per  the  requirements  of 
NAVAI R-28-SSQ-5O0  on  ABS  B/F  sampl es  were  conducted  at  ambient  temperature 
+65  to  70°F. 


(1)  Results  -  Three  test  firing  with  taped  break  out 
caps  were  performed.  No  failures. 

(2)  Reported  in  NAOC  memo  6061  of  19  September  I98O, 
Appendix  A>  (A- 24). 
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k.  Firings  of  SLEx  T/f-8/F  prototype  samples  with  breakout 
caps  taped  from  a  P-3C  aircraft  at  NAS,  Lakehurst,  New  Jersey  was  performed. 

(1)  Results  -  the  12  sample  types  indicated  below  were 
fired  from  the  aircraft. 

A8S  T/F'3  B/F-2 

CB  B/F- 1  — 

NORYL  —  B/F-2 

HOPE  ---  B/F-2 

NYLON  —  B/F-2 

NOTE:  1  T/F  ASS  pre-prototype  was  utilized,  the  rest  were  orototypes. 

All  firings  were  successful,  however,  A8S  JB"T/F  had  slight  strain  areas 
at  2  points  at  the  lug  end  of  the  OSLO  header. 

(2)  Reported  in  NADC  memo  6061  of  19  September  1980. 
Appendix  A,  (A— 25  and  A-26). 

l.  Test  firing  12  samples  SLEx  T/F-B/F  from  a  S~3  aircraft  at 
NAS,  Lakehurst,  New  Jersey.  It  was  noted  that  the  breakout  caps  were  not 
taped  as  in  the  P-3  firings. 

(1)  Result  -  the  firings  were  performed  without  incident. 
All  samples  indicated  no  change. 

(2)  Reported  in  NADC  memo  506 1  of  26  September  1980, 
Appendix  A,  (A-27  and  A-28) . 

m.  Shock  test  as  per  the  requirements  of  M I L-L-31 7A5A (AS) 
Amendment  1,  paragraph  3-7.5  on  the  following  SLEx  T/F  3/F  DLA  was  conducted 
at  NADC. 


ABS 

T/F  B/F 

NORYL 

—  8/F 

HOPE 

-  B/F 

NYLON 

—  B/F 

The  tests  consisted  of  an  average  shock  load  of  13.6  G ‘ s  for  a  time  duration 
of  16.8  milliseconds  for  150  cycles. 

(1)  Results  -  the  tests  were  completed  without  inciaent. 

(2)  Reported  in  NADC  memo  6061  of  30  September  1980, 

Append  i  x  A ,  (A- 29) • 

n-  Dwarf  DIFAR  hydromechanical  test  Firings  were  conducted  on  SLEx 
T/F.B/F-12  samdes.  The  aircraft  utilized  was  a  P-3C.  In  this  evaluation 
the  sonobuoys  were  discharged  from  the  aircraft.  Ten  of  the  DLA  were  de¬ 
ployed  from  the  external  chutes,  the  18$  -A-T/p  and  the  Noryl  •*  1  -  B/F  were 
fired  from  the  pressurized  internal  launchers. 

(1)  Results  -  all  test  sonobuoys  were  successfully  launched 
without  incident,  however,  as  the  DLA  were  being  removed  from  the  aircraft 
the  crewman  placed  the  removed  units  in  a  vertical  position  which  i .  acceoted 
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practice,  wind  currents  tipped  over  five  of  the  samples  and  2  (C3  T/F  and 
Nylon  ?l  B/F)  test  extenders  shattered  at  the  breech  end  of  the  SLEx.  The 
other  tipped  over  units  were  examined  and  found  to  be  intact.  Photo  *4. 

(2)  Reported  in  NADC  memo  6061  of  6  October  1980, 

Appendix  A,  (A- 30  and  A—  31)- 


o.  Ti p-over-tests  duplicating  conditions  experienced  in 
paragraph  n  were  conducted  on  the  remaining  SLEx  dwarf  sonobuoy* assemb I ies . 
Units  with  discharged  CADS  implaced  were  tipped  over  a  concrete  slab  for  20 
cycles . 


Photo  5 
Photo  5 
Photo  5 
Photo  6 
Photo  6 

Appendix  A, 


(1)  Results  of  Completed  tip  over  drops. 

-  ABS  T/F  -  20  cycles  -  no  effect. 

-  ABS  3/F  -  20  cycles  -  handle  bond  to  center  rod  broke  9  cycles. 

-  HDPE  B/F  -  20  cycles  no  effect. 

-  Nylon  B/F  -  1  cycle  shattered  4  sections. 

-  Noryl  B/F  -  2  samples  failed  3  cycles  at  CAD  cap  area. 

(2)  Reported  in  NADC  memo  6061  of  20  November  1980, 

(A— 32) . 


4.  Summa ry 


a.  Test 

firing  total  and 

temperature  experienced. 

SLEx 

Material 

Amb i ent 
°F 

+60  to  +80 

Low  Temperature 

-40  -65 

High  Temperature 

+  1  60 

ABS  T/F 

139 

33  43 

33 

ABS  B/F 

96 

33  10 

CB  T/F 

1 

10 

CB  B/F 

1 

10 

NORYL  B/F 

10 

10 

HDPE  B/F 

10 

10 

NYLON  B/F 

10 

10 

8.  SLEx  and 

SLC  Weight 

Comparisons 

Lbs . 

ABS  T/F  SLEx 

3.7 

-  Header  breech 

had 

material 

rel i ef 

ABS  B/F  SLEx 

5.2 

-  Header  breech 

had 

material 

rel ief 

CB  T/F  SLEx 

4.6 

CB  B/F  SlEx 

6.5 

NORYL  B/F  SLEx 

6.0 

HDPE  B/F  SLEx  5.5 
NYLON  B/F  SLEx  6.4 
ABS  SLC  1.7 
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c.  Investigational  Notes 

1.  Bottom  firing  locking  rods  tended  to  bind  on  NORYL-HDPE-NY LON 
3/F  OLA  samples  after  repeated  cold  soak  cycles  of  3  hours  at  -65°F.  This 
condition  was  not  noted  in  the  ASS  SLEx  units. 

2.  The  bottom  firing  SLEx  experienced  a  problem  of  misfire  caused 
by  frosting  of  the  center  contact  pin  used  to  fire  the  CAD  after  repeated 
removals  from  the  low  temperature  conditioning  chamber.  The  frosting  caused 
a  restrictive  force  on  the  return  spring  that  prevented  the  circuit  contact. 

3.  SLEx  S/F  samples  that  were  manufactured  from  CS  and  HOPE  were 
subjected  to  excessive  material  shrinkage.  After  three  hours  at  -65°F,  this 
shrinkage  caused  the  locking  rods  extension  into  the  breech  lug  area.  This 
condition  prevented  the  positioning  of  the  SLEx  DLA  into  the  correct  firing 
pos i t  ions . 

5.  Conclusions 

1.  SLEx  that  were  manufactured  from  ABS  material  presented  the  least 
problems  in  the  test  program  and  is  considered  satisfactory  for  launching 
dwarf  sonobuoys. 

TABLE 

1  -  Test  Conditions,  and  Site  of  Test 
PHOTOGRAPHS 

1  -  Type  1  SLEx  Top  Firing  T/F 

2  -  Type  2  SLEx  8ottom  Firing  B/F 

3a.  -  CB  Tube  Failure  -  T/F  Field  Tests 
3b.  -  CB  Tube  Failure  -  B/F  Field  Tests 

A  -  Nylon  Tube  Failure  ■  Field  and  Tip-Over  Tests 

5  "  A8S/H0PE  After  Tip-Over  Test 

6  -  NORYL  *  After  Tip-Over  Test 
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APPENDIX  A 

NADC  60613  MEMOS/TRIP  REPORTS  -  DWARF  LAUNCHER  ASSEMBLIES 

Trip  Report  -  25  Mar  1980  -  Vibration  Firings  NWSC  Crane,  IN 

Memo  -  22  Apr  1980  -  Test  Firing  Dwarf  SLEx  Ambient  Temperature 

Memo  -  22  Apr  1 980  -  SLEx  Fit  Test  S3A  Aircraft 

Memo  -  2  May  1 980  -  Test  Firing  Dwarf  SLEx  -65°P 

Trip  Report  -  28  May  1 980  -  SLEx  Fit  Test  LAMPS  MARK  III 

Memo  -  6  Jun  1 980  -  SLEx  Instrumented  Firings  Ambient  Temperature 

Memo  -  8  Aug  I 98O  -  NADC  Prototype  SLEx  Firings  Ambient  Temperature 

Memo  -  23  Aug  1 980  -  Low  Temperature  NADC  Prototype  SLEx  Filing 

Memo  -  19  Sep  1980  -  SLEx  Firing  Taped  Breakout  Cap  Ambient  Temperature 

Memo  *  19  Sep  1980  -  SLEx  Firing  P3C  Aircraft 

Memo  -  26  Sep  1 980  -  SLEx  Firing  S3A  Aircraft 

Memo  -  30  Sep  1 980  -  SLEx  Shock  Test 

Memo  -  6  Oct  1930  -  Dwarf  DIFAR  P3C  Test 

Memo  -  20  Nov  1 980  -  Tip  Over  Test  of  SLEx 

ABBREVIATIONS/MATERIAL  CONTENT 

ABS  -  Acrylonitrile  -  Butadiene  -  Styrene 

C3  -  Cellulose  Butyrate 

N0RYL  -  Polyarylene  ether 

HOPE  -  High  Oensity  Polyethylene 

NYLON  -  As  indicated 

SLEx  -  Sonobuoy  Launch  Extender 

DLA  -  Dwarf  Launcher  Assembly 

T/F  -  Top  Firing  SLEx 

9/F  -  Bottom  Firing  SLEx 

CAD  -  Cartridge  Actuated  Initiator 
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PHOTO  3li  -  CB  Tube  Failure 
B/F  Field  lesl^ 
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Ref:  (a)  Work  Request  I162269/80/VRCQ5-1 

1.  Introduction  -  NAVAIRDEVCEW ,  Warminster,  by  reference  (a),  tasked 
NAWF.'.'SUrFCEII  Crane  to  conduct  vibration  tests  of  two  dwarf  soaobuoy 
launcher  containers  (SLC's).  The  tests  were  conducted  during  the 
week  of  IT  March  1980  with  Mr.  Frank  Perry  of  1IADC,  Warminster, 
witnessing  the  tests.  A  test  fixture  utilising  a  P-3C  launch  tube 
was  used  for  conducting  the  test. 

2.  Description  of  Test  Items  -  Both  dwarf  SLC  designs  were  molded  from 
AES  plastic. One  unit  (Figures  1  and  2)  was  denoted  as  "top  firing”. 

The  CAD  on  this  design  was  inserted  at  the  to?  and  made  direct  electrical 
contact  with  the  aircraft  launcher  firing  pin.  During  launch  the 
propellant  gas  from  the  CAD  travels  down  the  hollow  plastic  tube  to 
apply  pressure  to  the  obturator  and  dwarf  sonoouoy.  The  other  design 
(Figures  3  and  U)  was  denoted  as  ''bottom  firing".  The  CAD  on  this 
design  is  inserted  directly  above  the  dwarf  soncbuoy.  The  top  portion 

of  the  design  latches  to  the  aircraft  launch  tube  and  makes  electrical 
contact  with  the  firing  pin.  An  electrical  signal  lead  is  routed  down 
the  inside  of  the  plastic  tube  to  the  CAD. 

3-  Summary  of  Tests 


a.  Both  SLC  designs  were  subjected  to  the  3  axes,  9  hour  vibration 
test  of  SPD-7A  of  25  October  1978,  "Purchase  Description  for  LAU-lll/A 
"A"  Size  Store  Launcher  and  Package  Assembly".  Photographs  of  the  test 
setup  are  shown  in  Figures  5  and  6. 

b.  3oth  units  completed  the  test  with  no  noticeable  physical 
damage.  However,  a  resistance  check  of  the  bottom  firing  design 
indicated  a  short  between  the  ground  and  positive  contacts  of  the  CAD 
firing  circuit. 

1 

c.  The  top  firing  design  was  loaded  into  the  Crane  CAD  launch 
test  facility  and  fired  once.  Exit  velocity  of  the  dwarf  sonobuoy 
was  measured  at  approximately  1*8  feet  per  second  which  was  considered 
good.  The  bottom  firing  design  was  not  subjected  to  a  launch  test 
because  of  the  shorting  problem  mentioned  previously. 

d.  The  test  units  and  copies  of  the  test  data  were  released  to 
Mr.  Perry  for  return  to  NADC,  Warminster. 
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figure  2: 

Top  Firing  Dwarf  SIC  Configuration 
with  Dwarf  SLC  separated  iron  Launcher 
Interface  Section. 
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MEMORANDUM 

From:  F.  T.  Perry 

To:  Dwarf  Sonobuoy  Launcher  File 

Subj :  Test  Firing  of  Dwarf  Sonobuoy  Launcher  Extender  Systems 

DESIGNATIONS:  TF :  CAD  fired  from  too  (attached  to  extender) 

3F:  CAD  fired  from  bottom  (attached  to  dwarf  SLC) 

SLC:  Sonobuoy  launcher  container 

SL£x:  Sonobuoy  launcher  extender 

1 .  Test  Condi tions 

a.  160  test  firings  of  types  TF  and  OF,  80  each,  were  conducted  to 
determine  the  effect  of  the  reactive  and  explosive  force  of  the  CAD  on  each 
SLE  ,  also  the  effect  of  the  same  force  on  the  redesigned  (lua  locks)  breech 
end  of  the  SLC. 

b.  The  SLEW'S,  TF  and  BF,  were  assembled  to  dwarf  SLC's  utilizing  dummy 
loads  and  fired  from  a  P-3  type  launcher  system  that  had  been  permanently 
secured  in  a  horizontal  mode. 

c.  All  tests  were  conducted  with  an  ambient  temperature  that  varied 
from  +40°F  to  +60°F. 

2.  Test  Results 

a.  T/pe  TF  and  3F  SLE  were  each  fired  a  tota'  of  £0  cycles  without 
failure  to  any  part  of  either  SLC/SLE  assemblies.  There  was  no  failure  in 
the  breech  area  of  the  SLC's  used.  Tfie  condition  of  the  breech  lugs  of  the 
SLEW'S  was  continually  inspected  throughout  the  test  and  it  was  concluded 
that  the  test  firings  had  not  affected  the  breech  lugs. 

b.  It  was  determined  that  because  of  the  availability  of  the  components 
that  most  of  the  SLC's  used  throughout  the  testing  were  an  adaotion  of  the 
104  A/A  breech  and  muzzle  ring.  These  had  been  refitted  to  accept  the  dwarf 
sonobuoy  length,  however,  three  (3)  of  the  firings  were  conducted  using  the 
104  A/A  breech  end  joined  to  a  LAU  1 1 1  muzzle  ring  assembly.  Future  testing 
will  utilize  this  concept. 

c.  I t  1 s  to  be  noted  that  the  reuseability  of  the  104/104  adapted  SLC's 
were  as  follows: 

NOTE:  L  designation  *  lug  lock 

S  designation  *  lug  stop  only 
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I  dene  i  f  T cat  ion  _ 104/1Q4 _ 

FS  19  firings  -  muzzle  ring  failure 

GL  51  firings  -  muzzle  ring  failure 

CS  59  firings  -no  failure 

EL  28  firings  -  no  failure 

_ 104/1 1 1 _ 

AS  2  firings  -  no  failure 

B$  1  firing  -  no  failure 

d.  The  failure  rate  (missfires)  of  the  CAD's  used  in  this  test  appears 
to  he  10  to  12*  with  noticeable  discharge  focce  variation  of  individual 
CAD's.  Identification  of  CAD's  as  follows: 


Initiator  Cartridge 
275A5100G-05-ER1-06  79 


Activated  JAU  1/3 


3.  Conclusions 

a.  Based  on  the  test  results,  the  SLE  '  s  TF  and  BF,  using  ABS  plastic 
appear  to  function  without  failure  under  the  conditions  herein  stated. 

b.  Dwarf  SLC's  manufactured  using  104/104  breech  and  muzzle  assemblies 
withstand  numerous  firings  without  failure.  The  failure  of  SLC  samples 
FS-GL  occurred  at  the  muzzle  ring,  failure  did  not  occur  at  the  breech  end 
redesign  made  necessary  by  the  inclusion  of  the  lug  lock  feature. 

c.  CAD  failure  rate  was  considered  significant  also  the  variation  in 
the  discharge  force  was  noted.  In  at  least  4  instances  flame  was  visible 
when  the  dummy  sonofauoy  was  ejected,  however,  this  condition  was  confined 
to  the  top  fired  SLE  design  and  only  to  the  SLC  interior,  the  flame  extent 
was  approximately  1/2  of  the  interior  length  of  the  SLC. 


F.  T.  PERRY 
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MEMORANDUM 
From:  A.  D.  Boyd 

To:  Dwarf  Sonobuoy  Launcher  File  — 

1 

Subj:  S3A/0w arf  Launcher  Assembly  Fit  Test  j 

1.  On  1 1  April  1980,  an  $-3a  059.7381  touched  down  at  NADC  airfield 

to  refuel,  loading  up  to  12,000  lbs.  of  fuel-.  s= 

2.  Engineer  J.  Babiarz  secured  availability  for  inspection  and  external  ~ 

fit  and  function  on  the  aircraft.  ;•* 

1 

3.  Materials  engineering  test  fit  two  configurations  of  the  prototype  j 

dwarf  SLC/SLE  into  row  ’*M‘*  and  row  "P"  chutes  without  problems.  The  ground  ! 

clearance  ranged  from  7/3"  to  The  7/8"  clearance  being  for  sonobuoy  0 

launcher  extender  (SL£X)  CA0  firing  at  bottom  where  the  locking  rod  effectively 
increases  tbe  SL£x  O.D.  in  one  quadrant.  The  1y"  clearance  being  for  the  CAD 
firing  at  tbe  top  and  in  the  three  quadrants  of  the  bottom  firing  not  affected 

by  the  locking  rod, 

A.  A  sample  of  the  Magnavox  111/A,  the  Sparton  111-A/A  and  the  Hermes 
lll'B/A  was  installed  in  the  Row  "M"  and  Row  "P"  chutes  and  latched  and 
locked  without  incident.  Minimum  ground  clearance  provided  by  the  "A"  site 
store  was  5/8". 
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MEMORANDUM 

From:  F.  T.  Perry 

To:  Dwarf  Sonobuoy  Luancher  File 

Subj :  Low  Temperature  -65°F  Test  Firing  of  Dwarf  Sonobuoy  Launcher  Extender 
System 

Ref:  (a)  NADC  memo  6061  of  22  Apr  1 9S0 


Designations:  TF:  CAD  fired  from  top  (attached  to  extender) 

BF:  CAD  fired  from  bottom  (attached  to  dwarf  SLC) 

SLCt  Sonobuoy  Launcher  Container 
SIE^:  Sonobuoy  Launcher  Extender 

1.  Test  Conditions: 

a.  SLE  ,  TF  and  BF  extender  assemblies  that  had  been  fired  at  ambient 
temperatureror  80  cycles  each  were  conditioned  at  -65°F  +2  F  for  a  minimum 
of  3  hours  and  were  test  fired  10  cycles  each. 

b.  Except  for  the  low  temperature  condi tioning,  the  test  objectives  as 
stated  in  reference  (a)  were  identical. 

c.  The  SLC's  exclusively  used  in  this  testing  were  the  104/111  breech- 
muzzle  combination  with  the  lug  stop  only. 

2.  Test  Results: 

a.  Type  TF  and  BF  SLE  were  pired  for  a  total  of  10  cycles  each  without 
failure.  All  tests  were  performed  on  the  SLC/SLE  combinations  immediately 
after  removal  from  the  -65°F  conditioning  chamber,  however,  it  is  to  be  noted 
that  due  to  a  chamber  malfunction  cycle  #4  was  fired  at  -25°F,  subsequent 
repairs  eliminated  the  problem. 

b.  SLC's  were  refired  during  the  20  cycle  test  indicating  an  ability  to 
be  reused  after  inspection.  The  following  is  the  firing  record  of  the  SLC's 
used: 

No.  1  3  cycles  -  no  failure 

No.  2  5  cycles  -  no  failure 

No.  3  2  cycles  -  no  failure 

No.  4  3  cycles  -  no  failure 

Mo.  5  4  cycles  -  no  failure 

No.  6  2  cycles  -  no  failure 

No.  7  1  cycle  -  no  failure 

3.  Conclusions:  * 

a.  Based  on  the  low  temperature  (-65°F)  test  results,  it  is  concluded 
that  the  A3S  plastic  used  in  the  construction  of  the  SLE^  was  uneffected  by  t.h 
f i rings. 
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b.  The  repeated  firing  of  SLC's  using  the  104/111  configuration  indicated 
that  the  lug  and  breech  joint  was  unaffected  by  the  CAD  force. 


F.  T.  PERRY 
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memorandum 

From:  A.  D.  8oyd 

To:  Sonobuoy  Launch  Container  Support-File 

Subj :  Shock  Test  Evaluation  of  Five  Ma ter i a 1  *  Card i da tes  for  the  Dwarf 
Sonobuoy  Launcher  Container  Extender  27  Aug  to  2  Sep  SO) 

1.  The  five  extender  materials  tested  were:  A3S-A,  Hi  Density  Polyethylene  ?1 
Noryl  #2,  ABS  #2,  and  My  Ion  ,?2. 

2.  The  test  system  was  composed  of  a  ^00  vsripulse  shock  table,  a  bracket 
mounted  S-3A  sonobuoy  launcher  tube  and  transduce'r-strai n  gauge  readout 
instrumentation. 

3-  The  table  input  ranged  from  12.6  Gs  to  1  - . 2  Gs  for  an  average  13-6  Gs; 
the  time  duration  ranged  from  16  milliseconds  to  17-5  milliseconds,  for  an 
average  of  16.3  milliseconds.  The  low  band  pass  was  set  at  300  Hz. 

4.  The  dwarf  SLCs  with  dummy  sonobuoys  and  extenders  weighing  a  total  of  17 
to  18  pounds  were  dropped  1 50  times  per  material  in  accordance  wi th  M1L-L- 
81745A(AS)  Amendment  1,  paragraph  3-7-5  (d).  The  tests  were  completed  without 
incident . 
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21963 
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Header  Assembly 
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Shielded  Wire  Cable  Assembly 
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CAD  Receptacle 

21977 

Cushion,  DSLC  Header 
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Dual  Locking  Kit 
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Rod,  Locking 
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21982 

Collar,  Detent 

275 
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Breakout  Cap 
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STATEMENT  OF  WORK 
FOR 

SHOCK  TEST  PROGRAM  ON  DWARF  SONOBUOY  LAUNCHER  SYSTEM 


1.0  INTRODUCTION 

1.1  The  dwarf  sonobuoy  is  being  developed  under  the  technical  cog¬ 
nizance  of  this  command,  A  dwarf  sonobuoy  launcher  extender  and  sonobuoy 
launch  container  have  been  designed  and  developed.  Together  these  compo¬ 
nents  comprise  the  launching  assemblies  that  are  intended  for  use  by  the 
fleet.  Prior  to  introduction  to  the  fleet,  simulated  catapult  and  arrest¬ 
ment  tests  (shock  tests)  must  be  performed. 

2.0  SCOPE 

2.1  Conduct  one  shock  test  program  on  several  types  of  dwarf  sonobuoy 
assemblies  utilizing  S-3A  aircraft  sonobuoy  chutes.  The  purpose  of  the 
task  is  to  obtain  shock  test  data  on  the  sonobuoy  launcher  systems  and 
determine  the  performance  of  these  systems  in  various  shock  modes. 

3.0  APPLICABLE  DOCUMENTS 

Dayton  T.  B rown  Test  Report  DTB  02R72-0374,  6283-1 

4.0  TECHNICAL  TASK 

4.1  The  contractor  shall  be  supplied  the  folio-wing  equipment  to  conduct 
the  shock  test  on  the  dwarf  sonobuoy  launcher  systems, 

4.1.1  Five  top  firing  dwarf  launcher  assemblies  (NADC  Drawing  Ho. 
AML  21961),  five  top  firing  dwarf  launcher  (mechanical  lock)  extenders  (NADC 
Drawing  No,  TM  21954A)  with  containers  (NADC  Drawing  No.  21392A-3)  and 

ten  bottom  firing  launcher  assemblies  (NADC  Drawing  Ho.  AML  21971)  and  ten 
dummy  sonobuoys. 

4.1.2  Four  S-3A  aircraft  sonobuoy  chutes  for  assembly  into  a 
P-3  aircraft  fixture. 

4.2  The  contractor  shall  perform  the  following  tasks: 

4.2.1  Re-design  and  fabricate  adapters  in  the  modification  of 'an 
existing  P-3C  aircraft  sonobuoy  chute  fixture.  The  modification  will  alter 
this  existing  fixture  to  accept  S-3A  aircraft  sonobuoy  chutes. 

4.2.2  Conduct  twenty  individual  shock  "shots"  utilizing  the  above 
fixture  and  the  Aircraft  Catapult  Simulator  located  at  the  contractor's 
facility.  Ref:  DTB  02R72-0974,  6283-1.  The  fixture  shall  be  mounted  45 
degrees  from  horizontal.  Two  accelerometers  shall  be  utilized  for  this  test. 
One  accelerometer  shall  sense  the  acceleration  of  the  aircraft  simulator 
carriage.  The  second  accelerometer  shall  sense  the  sonobuoy  acceleration 

in  the  same  direction  as  the  carriage.  The  sonobuoy  accelerometer  shall  be 


E-9 


NADC-811 39-60 


mounted  at  the  axial  center  on  the  end  face  of  the  sonobuoy.  The  sonohuoy 
launcher  assemblies  and  aircraft  chutes  shall  be  visually  inspected  and 
observations  recorded  before  and  after  every  group  of  five  shots.  The 
following  schedule  is  applicable;  Ref  DTB  02372-0974,  6233-1: 

Longitudinal  AFT  -  A' set  of  four  sonobuoy  launcher  assemblies,  with 

sonobuoys  shall  be  subjected  to  five  shots,  i.e.,  two  top 
firing,  1  ea,  and  two  bottom  firing  launcher  assemblies. 
Specification  Acceleration  Level  on  sonobuoy  - 

5.3  "G's".  Pulse  duration  650-359  milliseconds. 

Longitudinal  Fwd  -  A  new  set  of  four  sonobuoy  launcher  assemblies  with 

sonobuoys  shall  be  subjected  to  five  shots,  i.e.,  two  top 
firing,  1  ea,  and  two  bottom  firing  launcher  assemblies. 
Specification  Acceleration  Level  on  sonobuoy  - 

5.3  "G"s.  Pulse  duration  650-350  milliseconds. 

Vertical  Up  -  A  third  set  of  four  sonobuoy  launcher  assemblies 

with  sonobuoys  shall  be  subjected  to  five  shots,  i.e.,  two 
top  firing,  1  ea.  and  two  bottom  firing  launcher  assemblies 
Specification  Acceleration  Level  on  sonobuoy  - 

9.4  "G's".  Pulse  duration  650-350  milliseconds. 

Vertical  Down  -  The  fourth  set  of  four  sonobuoy  launcher  assemblies 

with  sonobuoys  shall  be  subjected  to  five  shots,  i.e.,  two 
top  firing,  1  ea.  and  two  bottom  firing  launcher  assemblies 
-  Specification  Acceleration  Level  on  sonobuoy  -  9.4 
"G's".  Pulse  duration  650-850  milliseconds. 

4.2.3  Conduct  five  individual  shock  "shots"  utilizing  the  above 
fixture  and  aircraft  simulator  facility.  The  five  "shots"  shall  be  in  one 
direction  considered  most  critical  by  NADC  as  a  result  of  the  initial  twenty 
shots.  The  sonobuoy  launcher  assemblies  with  sonobuoys  shall  be  the  same  as 
u:i’?:ed  when  performing  the  prior  set  of  five  shots.  A  "best  effort" 
attempt  will  be  made  by  the  contractor  during  this  test  program  phase  to 
achieve  an  acceleration  level  where  the  sonobuoy  assemblies  will  inadvertently 
release  from  the  installed  S-3  aircraft  sonobuoy  chute.  All  acceleration 
data  shall  be  recorded. 

4.3  When  reporting  tests  conditions  and  results  utilize  NADC  Drawing 
Nos.  to  identify  test  samples  (para.  4.1.1). 

5.0  DELIVERABLES 

5.1  Testing  shall  be  completed  45  days  after  receipt  of  dwarf  launcher 
assemblies  (para.  4.1.1) 

5.2  S3-A  launcher  chutes  and  dwarf  launcher  assemblies  shall  be 
returned  to  NADC  60  days  after  test  completion. 

5.3  A  complete  engineering  report  will  be  submitted  at  the  completion 
of  the  test  program  as  denoted  ori  the  attached  DD  Form  1423. 
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6.0  SPECIAL  CONS I  DERAT  IONS 

6.1  The  MADC  contact  will  be  notified  as  to  the  test  schedule  in 
anticipation  of  MADC  personnel  being  present  at  that  tire. 

6.2  The  technical  point  of  contact  at  Naval  Air  Development  Center  re¬ 
garding  this  program  will  be  Mr.  D.  Agnew  (215-441-2475;,  Code  60ol. 

6.3  The  S-3A  aircraft  sonobuoy  chutes,  see  4.1.2,  will  be  available 
for  pick-up,  see  6.2,  any  time  after  award  of  contract. 

6.4  The  contractor  will  be  notified,  see  6.2,  when  the  launcher 
assemblies  and  dummy  sonobuoys,  see  4.1.1,  are  available  for  pick-up, 
approximate! y  15  Aug  1981. 
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NOS,  INDIAN  HEAD,  MARYLAND 
FIRST  ARTICLE  GROUND  TEST  PLAN 


1.  Three  first  article  samples  of  each  system  design  (TF-S2/DSLS,  TF-SL/ 
DSLS  with  mechanical  lock  and  BF-SL/DSLS)  are  to  be  delivered  to  NOS  by 

1  September  1981;  two  first  article  samples  of  each  system  design  for 
testing;  one  for  back-up. 

2.  The  two  first  article  test  samples  of  each  system  design  will  be  ground 
fired  thirty-three  times  each,  after  “cold  soak"  at  -65  +  2°F  for  three 
hours.  For  two  first  article  test  samples  of  each  of  the  three  system 
designs,  a  total  of  198  ground  firings  will  be  implemented,  each  firing 
required  within  five  minutes  after  removal  from  the  "cold  soak"  chamber. 

3.  The  six-first  article  test  samples  that  successfully  endure  “cold  soak" 
ground  firing,  will  then  be  ground  fired  after  “hot  soak"  at  +160+  2°F 
thirty  three  times  each,  for  a  total  of  198  firings.  As  in  the  case  of  the 
"cold  soak"  ground  firing  tests,  "hot  soak"  ground  firings  are  to  be  imple¬ 
mented  within  five  minutes  after  removal  from  the  "hot  soak"  chamber. 

4.  The  396  ground  firings  (198  "cold  soak"/198  "hot  soak")  at  NOS  are 
scheduled  for  completion  by  18  September  at  which  time  all  first  article 
samples  will  be  picked  up  for  return  to  NADC  for  ambient  ground  firings, 
in  accordance  with  Appendix  E.  A  technical  report  on  the  "cold  soak"  and 
"hot  soak"  ground  firing  test  results  by  NOS  is  planned  for  delivery  to 
NADC  thirty  days  after  completion  of  the  subject  effort,  18  October. 
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TEST  PLAN  (MODIFIED  M I L-L-81 71*5A(AS) )  FOR  INSTRUMENTED  AMBIENT  TEMPERATURE 


launcher-container  components  did  not  damage 
store  or  cause  premature  deployment  of 


